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ABSTRACT

Most of central and southeastern Montana have been in a continuous drought period beginning in late 1999. Drought conditions persisted in Region 5 for this entire reporting period. The Musselshell River and Bighorn River drainages were probably the hardest hit, but all waters in the region suffered impacts from the drought. 

Water levels in Bighorn Lake started dropping in early 2000, and the lake set new record low levels in 2000, 2001, and 2002 before showing a slight rebound in 2003. The improved lake levels observed in 2003 were at the expense of the Bighorn River downstream of Yellowtail Dam. Flows in the Bighorn River were dropped below the long established absolute minimum flow levels of 1,500 cfs for over 200 days from the fall of 2002 through the spring of 2003, to limit further drawdowns in Bighorn Lake.

Fish sampling on various waters was somewhat limited during this study period by low water conditions. Lists of fish collected, numbers and sizes of both game and non-game species sampled from most warmwater fisheries in the region are reported. Low water conditions caused apparent impacts on both lake and stream fisheries throughout the region.
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PROCEDURES

Water-level data for Bighorn Lake was obtained from the Montana Projects Office of the Bureau of Reclamation (BOR) in Billings and from summaries in their annual operating plans (BOR 2000, 2001, 2002, and 2003). All data were collected and summarized using the BOR Hydromet system.

Electrofishing was conducted using a fixed-boom electrofishing boat powered by an outboard jet motor. Electrofishing equipment included a 6,500-watt generator and Coffelt VVP-15 electrofishing box. Direct current at 250 to 300 volts and 10 to 12 amps was used on most waters. Walleyes and smallmouth bass electrofishing was conducted at night. Rivers were electrofished during the day. 

Standard 125 ft floating and sinking experimental gill nets, along with various combinations of seines, trap nets, and angling, were used to sample the various warmwater fisheries throughout the region. Most nets were fished overnight.

Walleyes and sauger were tagged with numbered Carland tags. Channel catfish and ling were tagged with numbered T-tags. 

RESULTS AND DISCUSSION

Bighorn Lake

Water Levels

The 1999 water-year ended with well above normal runoff in the Bighorn River basin. Bighorn Lake began the 2000 water-year at elevation 3638.64 ft, which was the third highest reservoir level recorded at this time of year since the construction of Yellowtail Dam. Plans were to maintain discharges into the Bighorn River at 3,000 cfs through the winter. 

Conditions were changing, however. Dry weather conditions were persistent during the fall and early winter. By November, valley precipitation in the Big Horn Basin was only 38% of normal, and mountain precipitation was 76% of normal. By January 1, the mountain snow pack in the basin was 81% of normal, and snow pack in the Wind River and Shoshone River basins were 46% and 69% of normal, respectively. On January 6, the BOR reduced flows into the Bighorn River to 2,500 cfs. Drought conditions continued to strengthen during the winter, and by May 1 mountain snow pack in the basin had dropped to 71% of normal, with the Wind and Shoshone river basins recording 54% and 70% of normal, respectively.

The spring of 2000 remained warm and dry. Most of the early, low-elevation snow pack was absorbed directly into the ground severely depleting inflows into Bighorn Lake. Both Boysen and Buffalo Bill reservoirs in Wyoming were at critically low levels, so the BOR held back all natural flows in the Big Horn and Shoshone rivers, which further reduced inflows into Bighorn Lake. Above-normal precipitation in May gave Bighorn Lake a short burst of water. The BOR continued to maintain conservative releases of 2,300 to 2,500 cfs in the Bighorn River through spring runoff, and Bighorn Lake reached a peak elevation of 3634.31 ft on June 28.

After a short spring runoff, inflows into Bighorn Lake dropped rapidly. The June-July inflow into Bighorn Lake was only 42% of normal and the 5th lowest June-July inflow on record. April- through-July inflows into Bighorn Lake in 2000 were 56% of normal and only 17% more than the lowest recorded inflow set in 1977. Limited fall precipitation helped reduce fall irrigation demands in the basin and allowed Bighorn Lake to refill to an elevation of 3621.25 ft (18.75 ft below the top of the joint-use pool) by the end of the 2000 water-year. Bighorn River releases were being maintained at around 2,000 cfs.

Fall and winter precipitation remained well below normal in 2000-2001. On January 1, 2001, the Natural Resources and Conservation Service (NRCS) measured mountain snow pack in the Big Horn Basin at only 68% of normal. The Wind and Shoshone River basins were measured at 63% and 61% of normal. Snow pack conditions continued to deteriorate during the winter. By May 1, the NRCS snow pack for the Big Horn Basin was down to 63% of normal, and snow packs in the Wind and Shoshone river basins were at all-time record lows of 44% and 54% of normal. Again, due to warm, dry conditions, spring runoff came off early, and almost all of the snowmelt was absorbed into the ground, never reaching the river systems. Boysen and Buffalo Bill reservoirs continued to hold back all natural flows further reducing inflows into Bighorn Lake. Releases into the Bighorn River were reduced from 2,000 cfs to 1,800 cfs the second week in May. May inflows into Bighorn Lake in 2001 were only 51% of normal, and the lowest May inflows of record since the construction of Yellowtail Dam. 

A good storm the second week of June produced large amounts of rainfall over the Shoshone River Basin downstream of Buffalo Bill Dam. This storm resulted in a rapid increase in inflows into Bighorn Lake. Inflows peaked at 10,117 cfs on June 14. Thanks to this storm, lake elevations in Bighorn Lake rose 4.40 ft between June 11 and June 20. After this one storm, precipitation in the Big Horn Basin fell well below normal during June to August. The June to August inflow into Bighorn Lake was the 4th lowest on record. In an effort to conserve storage in Bighorn Lake, releases into the Bighorn River were reduced to 1,600 cfs the first week of August. Even with the help of the June storm, the actual April-through-July runoff into Bighorn Lake during 2001 was the lowest of record at 39% of normal.

Record low precipitation was recorded at many locations across Montana and Wyoming during August and September 2001. Inflows into Bighorn Lake were the lowest of record at 40% of normal in August, and the 3rd lowest at 61% of normal in September. By August 31 storage in Bighorn Lake was at an all-time record low, with the lake at an elevation of 3602.86 ft (37.14 ft below the top of the joint-use pool). 

Moderate rains in early September in the Big Horn Basin, combined with reduced irrigation demands and ongoing Bighorn River releases of 1,500 to 1,600 cfs, allowed reservoir levels to stabilize. Bighorn Lake ended the 2001 water-year at an elevation of 3602.82 ft, about 75% of normal and 37.18 ft below the top of the joint-use pool. This storage level was the lowest recorded at the end of a water-year since the construction of Yellowtail Dam, and was 18.43 ft lower than at the end of the 2000 water-year. Total annual runoff into Bighorn Lake during water-year 2001 was also the lowest recorded since the dam was completed.

The Horseshoe Bend marina and concessions were never opened in 2001, but the boat ramps at Barry’s Landing and Ok-A-Beh were available to boaters during a majority of the recreational season.

Drought conditions continued into water year 2002, with fall and winter inflows into Bighorn Lake remaining well below normal. December-through-February inflows into Bighorn Lake were only 40% of normal, setting a new record low for this period. In an effort to minimize drawdown in Bighorn Lake, releases into the Bighorn River were maintained at or below the absolute minimum fisheries flow of 1,500 cfs for all of the 2002 water year. River flows were reduced to 1,250 cfs during a 10 to 12-day period in late June and early July in a futile attempt to reach target elevations that would allow safe boat launching at the Ok-A-Beh ramp over the 4th of July weekend. 

A short break occurred in March when the Big Horn Basin received above-normal precipitation, but most of this moisture was absorbed into the very dry soil and didn’t contribute much to river flows. By April the drought was back. Again, early irrigation demands and lack of releases from Boysen and Buffalo Bill reservoirs severely limited inflows into Bighorn Lake. April and May inflows into Bighorn Lake both set new record lows, and the April through July inflows into Bighorn Lake during 2002 were the lowest of record at 34% of normal. 

Storage in Bighorn Lake peaked on June 25, 2002 at an elevation of 3593.82 ft then slowly declined to a new record low elevation of 3576.15 ft on September 9. This was 26.55 ft lower than the previous record set in 2001, and 63.85 ft below the top of the joint-use pool. These record low lake levels severely limited recreational access to Bighorn Lake in 2002. Barry’s Landing boat ramp was only open to boaters for about 44 days from early June through mid-July. The ramp at Ok-A-Beh was only usable for about 12 days despite extra efforts to keep it open during the 4th of July weekend.

Slight improvements in fall inflows, combined with a continued release of only 1,500 cfs in the Bighorn River, allowed Bighorn Lake levels to rise to an elevation of 3578.61 ft by the end of the 2002 water year. This was again the lowest storage level ever recorded at the end of a water year since construction of Yellowtail Dam, and was 24.21 ft below the previous record set in 2001.

As drought conditions continued into the winter of 2002-2003, the Wyoming Area Office of the BOR continued to hold back flows from Boysen and Buffalo Bill, severely limiting inflows into Bighorn Lake. The BOR became concerned that even maintaining Bighorn River releases at the absolute minimum flow of 1,500 cfs could drain Bighorn Lake down to the point that Yellowtail Dam would not be able to operate efficiently. After considerable discussion, it was decided to reduce flow in the Bighorn River downstream of Yellowtail Dam below the long established absolute minimum flow of 1,500 cfs down to 1,300 cfs. River flows were reduced to 1,300 cfs on October 28, 2002 and remained at this level until June 9, 2003. Despite these reduced releases, Bighorn Lake elevations continued to fall during the winter, setting a new record low elevation of 3572.81 ft on March 11, 2003, i.e. was 67 ft below the top of the joint-use pool and 3.34 ft lower than the record low elevation reached in 2002.

The National Park Service took advantage of these low lake elevations and extended the boat ramps at both Barry’s Landing and Ok-A-Beh during the spring of 2003. Bighorn River releases were maintained at the new low level of 1,300 cfs, which allowed Bighorn Lake to fill gradually during the spring. Lake levels reached the bottom of the newly extended ramps in mid-May, opening the lake to boaters for the first time since mid-July 2002.

Bighorn River releases were increased back up to the absolute minimum flow of 1,500 cfs on June 8, 2003 and maintained at this level for the remainder of the year. Reservoir levels continued to increase slowly through June and early July reaching a peak elevation of 3616.02 ft on July 7. This elevation was still 23.98 ft below the top of the joint-use pool, but was 22.2 ft higher than the peak elevation reached in 2002. Lake levels held fairly constant through the remainder of the year ending the water year at elevation 3605.13 ft, 26.52 ft higher than at the end of the 2002 water year. 

Spring Electrofishing

The shoreline of Bighorn Lake from the Ok-A-Beh Marina around to the dam was electrofished during two nights in May 2001. Only game species were netted, with a total catch for two nights of 81 walleyes, 7 brown trout, 6 ling, and 9 smallmouth bass (Table 1). Eight of the largest walleyes, captured on May 18, were kept for tissue analysis. The largest of these fish was 21.5 in long and weighed 5.78 lbs. None of these fish were checked for sexual maturity. Only two ripe males were observed among the other walleyes handled that night. Most of the remaining walleyes captured the first night were 9 to 13 in long. Thirty-nine of the 51 walleyes captured on May 25th were mature fish. The largest of these fish was an 11.7 lb gravid female that was 30.4 in long. Three ripe and 3 spent females along with 18 gravid females were collected. Fourteen mature males were captured including one fish that appeared to be spent. It appeared that the walleyes spawn was just getting going on this second night of shocking. 

Numbers and sizes of brown trout and ling captured in 2001 were similar to spring electrofishing results reported in the past (Frazer 2003). The smallmouth bass catch rates dropped considerably from the record catch of 77 smallmouth bass in the two nights of electrofishing reported for 2000 (Frazer 2003). 

All of the boat ramps in Bighorn Lake were above water during the walleye-spawning period in the spring of both 2002 and 2003, so no spring electrofishing was conducted either year. 

Table 1.
Numbers and size-range of fish captured during spring electrofishing in 


Bighorn Lake in 2001.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	

	Walleye

Brown trout

Burbot (Ling)

Smallmouth bass


	81

7

6

9
	16.8

15.1

13.0

9.5
	2.10

1.33

0.64

0.59
	7.7-30.4

6.6-20.9

5.2-18.8

2.8-14.7


Gill Netting

Gill-netting efforts on Bighorn Lake have normally consisted of a series of 6 sinking gill nets set at standard locations between Little Bull Elk Creek and the dam each fall. Gill-netting efforts were expanded during this reporting period to make up for missed spring electrofishing efforts, and in an effort to better understand the impacts of low water levels on the fishery in the reservoir. Standard gill net series were fished in the fall of 2000, 2001 and 2003. No fisheries sampling was conducted on Bighorn Lake in 2002 because the lake was not accessible to boats in the spring or fall when sampling was normally conducted. 

In addition to the standard sets, four sinking gill nets were fished overnight in the upper reservoir near Barry’s Landing in the fall of 2001. Water levels did not reach the bottom of the newly extended ramps in Bighorn Lake until mid-May 2003. Since no spring electrofishing was conducted, a series of six gill nets was set as close as possible to the standard locations in the lower reservoir a week after the boat ramps opened. Due to security concerns at Yellowtail Dam after 9/11, the National Park Service installed a boom across the reservoir downstream of Box Canyon that blocked boat access to two of our standard netting locations just upstream of the dam. Five gill nets were also set in the upper reservoir near Barry’s Landing in mid-June 2003.

Catch rates were generally poor for all species of fish in the standard gill net sets in the lower reservoir throughout this sampling period (Table 2). Walleye catch rates ranged from 1.0 to 1.5 fish per net during three years of netting, which was way down from walleye catch rates reported for this same net series during the mid- and late 1990s (Frazer 2003). The average size of captured walleye was similar to average sizes reported during the 1990s, with most of the walleye ranging between 12 and 18 in. The largest walleye netted during these three years was 22.7 in long and weighed 2.55 lbs. Only two saugers were netted in the lower reservoir during these three years, one in the fall of 2001 and one in the fall of 2003. Smallmouth bass catch rates in 2000 and 2001 were comparable to catch rates reported in the late 1990s, when the smallmouth population was experiencing major expansion (Frazer 2003). Only one 11.1 in smallmouth was captured in the six standard gill nets set in the fall of 2003. These nets were set late in the fall and water temperatures may have cooled enough to severely limit bass movement within the lake.

Four gill-net sets in the upper reservoir, two days after the standard sets in 2001, indicated that a majority of the fish had moved to the upper end of the lake. These four nets caught a better diversity of fish and almost five times as many total fish as the six nets set in the lower reservoir (Table 2). Walleyes were the most common fish caught in the upper reservoir, with an average catch rate of 14 per net. These four nets also averaged a catch of two sauger per net. An effort to repeat this net series in the upper reservoir in 2003 was unsuccessful due to poor weather and high winds that prevented several attempts to set these nets. 

Table 2.
Numbers and sizes of fish species captured in standard fall gill-net series (6 nets) fished in Bighorn Lake in 2000, 2001, and 2003, and 4 fall nets fished near Barry's Landing in 2001.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	2000 Standard

	Brown trout

Walleye

Burbot (Ling)

Smallmouth bass

White sucker

Shorthead redhorse

Carp
	7

8

1

8

1

2

1
	19.3

14.4

24.9

9.9

17.1

--

21.4
	2.29

1.28

2.87

0.50

2.24

--

4.75
	16.8-21.0

10.6-22.5

--

6.2-11.4

--

12.6, 16.2

--

	2001 Standard

	Brown trout

Rainbow

Walleye

Sauger

Channel catfish

Smallmouth bass

Yellow perch

White sucker

River carpsucker

Carp
	2

1

9

1

1

5

1

2

2

1
	--

16.8

16.5

16.8

18.7

9.8

8.7

--

--

16.8
	--

1.80

1.34

1.16

2.64

0.45

0.34

--

--

1.48
	15.5, 15.8

--

12.3-22.7

--

--

8.1-12.5

--

15.6, 16.0

17.3, 19.5

--

	2001 Barry's

	Brown trout

Walleye

Sauger

Burbot (Ling)

Channel catfish

Smallmouth bass

Yellow perch

White sucker

Shorthead redhorse

River carpsucker

Longnose sucker

Carp
	2

56

8

1

7

4

6

5

16

9

3

3
	--

12.7

19.4

22.3

18.8

12.7

7.1

14.6

12.6

14.5

15.6

18.3
	--

0.69

2.48

2.20

2.75

1.08

0.22

1.23

1.00

1.53

1.45

3.29
	15.7, 17.6

10.0-21.1

15.0-21.8

--

14.7-23.0

10.6-14.3

5.4-9.9

13.6-15.7

7.5-17.4

12.4-17.4

13.5-17.5

15.7-20.4


Table 2.
Numbers and sizes of fish species captured in standard fall gill-net series (6 (Cont'd)
nets) fished in Bighorn Lake in 2000, 2001, and 2003, and 4 fall nets fished 


near Barry's Landing in 2001.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	2003 Standard

	Brown trout

Walleye

Sauger

Channel catfish

Smallmouth bass

Yellow perch

White sucker

Shorthead redhorse

Carp
	8

6

1

1

1

2

4

3

2
	16.8

13.7

15.5

21.4

11.1

--

17.3

14.9

--
	1.39

0.88

1.10

3.30

0.62

--

2.16

1.61

--
	15.0-18.0

12.8-14.3

--

--

--

5.6, 6.1

16.6-17.6

14.4-15.3

15.8-17.6


Low catch rates were observed in gill nets set in both the upper and lower reservoir in the spring of 2003, shortly after the boat ramps were open (Table 3). River carpsuckers were the most common fish caught in both net series. The walleye catch rate in the lower reservoir was 1.5 walleye per net, not counting a 6 to 7 lb walleyes that dropped out of one of the nets as it was being pulled. Only three walleye were captured in the four nets fished near Barry’s Landing in the spring of 2003. One of five nets set just downstream of Barry’s in 2003 was missing in the morning and presumed stolen. Only one sauger was netted in the lower reservoir, and none in the upper reservoir in the spring. Only one smallmouth bass was captured in each spring net series.

Table 3.
Numbers and sizes of fish species captured in spring gill-net series (6 standard 
sets in lower reservoir, 4 nets near Barry's Landing) fished in Bighorn Lake in 
2003.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	Standard set – lower reservoir

	Brown trout

Walleye

Sauger

Burbot (Ling)

Channel catfish

Smallmouth bass

Yellow perch

White sucker

Shorthead redhorse

River carpsucker

Longnose sucker

Carp

Whitefish
	1

91/
1

1

3

1

4

1

1

19

1

1

2/


	18.5

14.1

21.3

26.4

21.7

10.5

10.2

15.7

12.5

17.8

14.1

25.2

--
	1.87

0.83

2.55

2.98

3.68

0.48

0.49

1.76

0.78

2.34

1.22

8.95

--
	--

12.2-16.2

--

--

21.0-22.4

--

10.0-10.5

--

--

15.1-21.0

--

--

--

	
1/  One 6 to 7 lb walleyes dropped out of net

2/  One whitefish approximately 15 in dropped out of net

	Barry's Landing – upper reservoir

	Walleye

Channel catfish

Smallmouth bass

Yellow perch

River carpsucker

Longnose sucker

Stonecat
	3

2

1

2

9

1

5
	11.8

--

6.4

--

17.9

11.1

7.0
	0.41

--

0.13

--

2.31

0.57

0.14
	11.7-12.0

11.1, 13.7

--

5.6, 7.0

14.3-21.0

--

6.0-7.6




Walleye Tagging and Movement

A total of 69 walleyes were tagged during three nights of electrofishing near Ok-A-Beh in the spring of 1999. No walleyes were tagged during spring electrofishing in 2000 or 2001. Anglers returned nine of the 1999 tags. Two different anglers caught one of these fish after it was released the first time. Six of these nine recaptured walleye had moved less than 5 miles. One fish had moved about 7 miles up the lake, and one moved about 14 miles up reservoir in a period of 21 days. A 16.25 in walleye tagged in the spring of 1999 was recaptured in the Bighorn River, downstream of the Afterbay Dam on December 10, 1999. This fish passed successfully through both Yellowtail Dam and the Afterbay Dam after being tagged. Three of the 1999 tags were returned in 2000. One fish was recaptured less than 5 miles from where it was tagged, one moved about 7 miles up the lake, and one about 16 miles up the reservoir from Ok-A-Beh. 

Several other walleye tags were returned during this study period. A 28.0 in walleye tagged near Ok-A-Beh on 4/24/1995 was recaptured about 19 miles up the reservoir in July 2001. The angler reported this fish was 29.75 in long when caught. A second walleye tagged on 4/24/1995 at 12.6 in long was recaptured and released in June 1995, and was recaptured again in September 2000. This walleye was 30 in long when recaptured in 2000. A 21.7 in walleye, tagged near Ok‑A-Beh on 5/1/1997 was recaptured in August 1999. No data were available on size or recapture location. These data show that walleyes can retain tags for an extended period of time in Bighorn Lake. Although very limited, these data do not indicate an excessive harvest of walleyes in Bighorn Lake by anglers. 

Warmwater Ponds and Reservoirs

Persistent drought conditions during this reporting period had major impacts on the warmwater fisheries program in Region 5. Many of the smaller ponds and reservoirs in the region were seriously dewatered resulting in losses of the associated fisheries. A number of warmwater plants were canceled due to lack of water, while other plants were added to try and reestablish lost fisheries. A total of 59,135 largemouth bass were planted in Region 5 waters between 2000 and 2003. Only four small private ponds were included in these plants. Most of the bass planted were either scheduled every-other-year plants into Lake Josephine to supplement existing natural reproduction or efforts to reestablish a bass fishery in Arapooish Pond after a winter kill. 

A total of 55,300 channel catfish were stocked in Region 5 during this period, including an extra plant of 23,400 0.6 in catfish in 2000. This extra plant was fish received from out-of-state that exceeded the capacity of the Miles City Hatchery. Rather than waste these fish, they were stocked into Lake Elmo. Due to their small size, it is doubtful they contributed much to the fishery. All catfish plants went into Lake Elmo where the annual planting request is 7,800 per year. In addition to the extra plant of small fish in 2000, annual plants from 2000 to 2003 ranged from 7,500 to 8,800 fish per year. These fish ranged from 2.3 in to 4.5 in when planted, which was smaller than desired, but these were the only fish available. In addition to the walleye plant discussed under Bighorn Lake, Cooney Reservoir also received annual plants of 50,000 walleye fingerlings.

The only other warmwater plant made in Region 5 during this period was the final year of a three-year stocking plan to establish tiger muskies into Deadmans Basin Reservoir. In June 2000, 1,500 2-in tiger muskies were planted into Deadmans Basin. This plant was followed by 1,000 5‑in tiger muskies in August. 

No new private ponds were stocked or added to the regional pond list during this reporting period. In May of 2000, the owners of the Rocky Ranch Ponds, which have been some of the most consistent bass fisheries in the region for many years, called and asked that we remove their name from the public pond list. They said they were tired of putting up with the litter and trespass problems and no longer wanted to promote their ponds to new anglers. This was a major loss to the limited private pond program in Region 5.

Public Waters


Anita Reservoir. Anita Reservoir has been severely impacted by recent drought conditions. Anita is a storage reservoir on the Huntley Irrigation project that stores water for irrigators at the lower end of the system. During recent dry years, Anita has been almost totally dewatered during the peak of the irrigation season. No sampling has been conducted on Anita since the spring of 1998 due to low water. Anita is scheduled to receive 10,000 largemouth bass per year, but plants have been canceled each year since 1998.


Arapooish Pond. Water levels in Arapooish Pond fluctuate with water levels in the Bighorn River. Even during good water years, Arapooish is a marginal bass pond due to lack of depth. Low flows in the Bighorn River during recent years have put additional stress on this fishery. Big Horn County continues to run an aeration system in Arapooish each winter to help prevent winterkill. Even running the aerators all winter did not prevent Arapooish from suffering a complete fish kill during the winter of 2000-2001. The pond was restocked with 9,000 1.8 in largemouth bass in July of 2001. These fish successfully over-wintered, and bass were observed in Arapooish throughout the spring and summer of 2002. A second plant of 9,000 largemouth bass was made in July 2003 to supplement the 2001 year class. Water levels in the Bighorn River have remained at near record low levels since the 2001 winterkill. At current water levels, another winterkill is possible at Arapooish during a hard winter, even with the aeration system running.


Broadview Reservoir. Drought conditions in the area started to seriously impact water levels in Broadview Reservoir as early as 1999. Water levels in the pond were low enough going into the winter of 1999 that a potential fish kill was predicted. Although no major winterkill was observed, water levels were low enough to impact fish populations (Frazer 2003). Lack of inflow and high irrigation demands continued to drain Broadview Reservoir during the summer of 2000. By late summer, even carp were dying in the pond. When measurements were taken in early September 2000, it was estimated that only about 15% of the full pool volume of water was left in Broadview and a total fish kill was anticipated. 

To insure that all carp in the pond would be eliminated along with the game fish, an Environmental Assessment (EA) was completed to treat the remaining water with rotenone (Stiff and Frazer 2000). On October 31, 2000, Broadview Reservoir was treated with rotenone to remove all remaining fish. Fish observed during this treatment included numerous small (4–5 in) crappies and a large number of carp. Most carp were 8 to 10 in long with a few larger carp documented. Only three tiger muskies were collected. These fish were 34.2 in (8.52 lbs) 34.4 in (9.91 lbs), and 34.0 in (7.80 lbs).

The EA called for restocking Broadview with rainbow trout the next spring to reestablish a fishery in the pond. Broadview water levels did not recover much during the spring of 2001, but water temperatures seemed to remain cold due to groundwater inflows. A limited plant of 1,075 6.2 in rainbows was made in early May. Water temperatures started to warm rapidly, and by July 3, 2001 a significant number of these stocked rainbows had died. Water levels remained low in Broadview for the remainder of this reporting period and no additional fisheries management was attempted. 

The ongoing drought conditions at Broadview did allow for the completion of an important habitat enhancement project that will greatly benefit this fishery when water conditions improve in the future. The Billings Chapter of Montana Pikemasters was the driving force behind this project. They lined up support from a number of local construction and heavy equipment companies who donated services and equipment to the project. They also obtained a $10,000 grant from the FishAmerica Foundation, Top Line Manufacturing, and the Wal-Mart Foundation to help pay for fuel and transportation costs. Club members worked 7 days straight, from daylight until dark in January 2003 to completely rebuild a 1,600-ft-long dike that separated the deep part of Broadview Reservoir from a shallow wetland area. Club members moved an estimated 12,000 cubic yards of dirt during this project. A breach in the old dike had allowed wind activity across the shallow wetland area to push large amounts of sediment into the deeper part of Broadview Reservoir. This wind-driven sediment was filling in the deeper part, and kept the water in the pond very turbid. Removing the carp and rebuilding the dike should create a very productive fishery when water returns to the area.


Cooney Reservoir. Cooney Reservoir is stocked each year with both rainbow trout and walleyes and supports a two-story warm- and coldwater fishery. Cooney also contains a very limited crappie population. Sampling and fisheries data for Cooney are discussed in detail in another report (Olsen and Frazer 2004), so it is not covered here.


Deadmans Basin Reservoir. Deadmans Basin is primarily a coldwater reservoir supporting rainbow trout, brown trout, and kokanee salmon. Tiger muskies were stocked into Deadmans Basin in 1998, 1999, and 2000, in hopes of biologically controlling the large sucker population in the lake. These plans were part of an ongoing effort to improve the coldwater fishery in Deadmans (Frazer 2003). A more detailed discussion of the total fishery and sampling results for Deadmans Basin Reservoir can be found in Olsen and Frazer (2004). Only a limited discussion of tiger muskie sampling results is presented in this report. 

Like most other waters in the region, Deadmans Basin was severely impacted by drought. During each summer of this reporting period, the reservoir was drawn down as far as possible by irrigation demands. Approximately 9,000 acre-feet of water was left in Deadmans at the end of each irrigation season, compared to a normal full pool volume of 72,000 acre-feet. Deadmans Basin is normally sampled each spring and fall with a series of 4 sinking and 4 floating gill-nets set at standard locations. Beginning in the fall of 2001, this net series was reduced to six nets because of the much-reduced volume of water in the reservoir.

A total of 15 tiger muskies were netted from Deadmans Bain Reservoir between the fall of 2000 and the fall of 2003. These fish showed a steady increase in size, with the largest caught in the fall of 2003 measuring 38.0 in and weighing 14.4 lbs (Table 4). Fisheries sampling data indicated that the tiger muskies were having the desired effects on the Deadmans fishery. The sucker population in the reservoir showed a major decline, while the average size of rainbow trout showed a significant increase (Olsen and Frazer 2004). Total impacts of these experimental tiger muskie plants will be hard to evaluate until the drought ends and water levels return to normal. A scheduled plant of tiger muskies into Deadmans Basin was put on hold in 2003 due to low water conditions. Anglers are starting to key into this fishery, and additional tiger muskies will likely be planted in the future. 

Table 4.
Numbers and sizes of tiger muskies captured in gill nets set in Deadman's 


Basin Reservoir between 2000 and 2003.

	Year
	Number

netted
	Length (ranges)

(in)
	Heaviest

fish (lb)

	2000 Fall

2001 Spring

2001 Fall

2002 Spring

2002 Fall

2003 Spring

2003 Fall
	2

2

2

3

1

1

4
	24.5, 27.5

27.9, 29.3

30.6, 34.7

31.9-33.3

34.0

32.8

34.0-38.0
	5.60

7.50

10.60

9.30

10.20

9.35

14.40



Lake Elmo. Lake Elmo is part of the water storage system for the Billings Bench Water Association's (BBWA) irrigation system, so it was not impacted by the drought like most of the waters in the region. The BBWA usually fills Lake Elmo in the fall, before the irrigation ditch is shut off, to insure the lake has high water levels during the winter. In the fall of 2002, water levels in Lake Elmo were drawn way down at the end of the irrigation season so the head gate that controls water releases from the lake could be repaired. Although no significant winterkill was observed in the lake, it appeared the low water levels had some impacts on fish populations. 

Frazer (2003) discussed a major change in the Lake Elmo fishery in 1998, when rainbow trout were stocked for the first time. Rainbows have done well and have greatly increased angler use at the lake. Lake Elmo is usually sampled each spring and fall using a combination of trap and gill nets. Various school groups or other groups often assist with netting by helping to pull and pick nets and work fish. As a result, all fish from every net are not necessarily worked or even counted. Netting results do, however, provide a good look at general trends in the fishery and any significant changes in species composition. 

Annual stocking requests for Lake Elmo include 9,600 catchable-sized rainbows (split between spring and fall plants) and 7,800 channel catfish. The lake received plants of both trout and catfish during each year of this report plus a plant of 7,000 1.8 in largemouth bass in July of 2000. In both 2000 and 2001, Lake Elmo also received limited plants of large rainbows (retired broodstock) from the Ennis National Fish Hatchery. Some of these rainbows were 7 lbs or larger when planted, and they provided some real excitement for anglers fishing the lake. 

Because a large irrigation ditch draws water from the Yellowstone River to supply Lake Elmo, the lake can potentially contain any fish species found in this section of the river. Table 5 presents numbers and average sizes of fish species netted from the lake during this reporting period. Normally one or two gill nets plus several trap nets are set during sampling. In an effort to avoid killing any of the large brood rainbows, only trap nets were used in 2001 and the spring of 2002. Rainbow trout were captured during each netting period. The large average size observed in 2001 and the spring of 2002 reflects the presence of some of the large brood rainbows in the sample. The presence of a 14.0 in rainbow in the spring 2003 net sample was a good indicator that some rainbows were successfully over-wintering in Lake Elmo. The rainbow trout fishery has become very popular for anglers of all ages.

Past efforts to develop a largemouth bass fishery in Lake Elmo were largely unsuccessful, and annual bass stocking was discontinued after 1995 (Frazer 2003). A few largemouth bass are still present and successfully reproducing, but they contribute very little to the lake fishery. Some unallocated largemouth bass were available from the Miles City Fish Hatchery in 2000, and 7,000 of these fish were stocked into Lake Elmo. Several of these bass were netted in the fall of 2000, but this was the only net sample to capture any bass (Table 5). Black crappie have been present for many years with numbers fluctuating widely depending on year class strength. In the past, the lake has regularly produced a few nice crappies. One 11.3 in, 0.79 lb crappie was netted in the fall of 2000, but the rest of the crappies captured during this report period were smaller fish. A very strong year-class of 5 to 7 in crappies was present in the fall of 2001, with another fairly strong year-class of smaller crappies in the fall of 2002. It appeared the low water levels in Lake Elmo during the winter of 2002 – 2003 may have seriously impacted the crappie population in the lake. No crappies were captured in two consecutive days of netting in the spring of 2003, and only 5 were netted in the fall (Table 5).

Table 5.
Numbers and sizes of fish species netted from Lake Elmo during spring and 


fall sampling between 2000 and 2003.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length range

(in)

	2000 - Fall (9/11)

	Rainbow trout

Largemouth bass

Black crappie

Channel catfish 

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse

White sucker

Burbot (Ling)
	28

7

101

2

231

66

11

23

139

1
	9.2

3.8

5.6

7.0

6.1

4.0

9.8

8.6

12.2

25.7
	0.30

--

0.13

0.12

0.09

0.09

0.32

0.37

1.07

2.17
	7.9-11.4

2.9-4.6

2.8-11.3

6.3, 7.7

4.9-8.4

2.9-5.7

8.2-10.7

6.0-11.7

4.0-16.5

--


Table 5.
Numbers and sizes of fish species netted from Lake Elmo during spring and (Cont'd)
fall sampling between 2000 and 2003.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	2001 – Spring (5/23)

	Rainbow trout

Black crappie

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse

White sucker

Lake chub

Flathead chub
	12

46

108(+98)1/
93 (+33)

50

19

99

3

1
	18.3

6.3

3.9

4.1

9.3

10.2

12.2

3.5

6.2
	2.56

--

--

--

0.35

0.52

0.69

--

--
	9.4-22.6

3.2-9.8

3.1-7.4

2.3-5.3

4.4-16.6

6.3-17.5

6.0-16.5

2.9-4.0

--

	
1/  Numbers in parentheses were fish counted but not measured.

	2001 – Fall (10/10)

	Rainbow trout

Black crappie

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse

White sucker 

Crayfish
	13

145(+359)1/

119

96

23

8

35

5
	9.7

6.2

5.9

3.5

11.8

12.4

13.8

--
	--

--

--

--

0.61

0.74

--

--
	8.0-19.3

3.1-8.4

3.5-7.4

1.6-5.1

7.6-15.9

10.2-17.5

9.7-17.1

2.8-3.5

	
2/  Representative sample – nets were pulled by school groups, and many fish were 


   released without being counted, weighed, and measured.

	2002 – Spring (5/28) 2/

	Rainbow trout

Black crappie

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse

White sucker 

Hybognathus sp
	12

46

108

93

23

19

99

1
	18.3

6.3

3.9

4.1

11.8

10.2

12.2

4.0
	2.79

0.16

0.05

0.05

0.61

0.62

0.81

--
	9.4-22.6

3.2-9.8

3.1-7.4

2.3-5.3

7.6-15.9

6.3-17.5

6.0-16.5

--

	
2/  Representative sample – nets were pulled by school groups and many fish were 


   released without being counted, weighed, and measured.


Table 5.
Numbers and sizes of fish species netted from Lake Elmo during spring and (Cont'd)
fall sampling between 2000 and 2003.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length range

(in)

	2002 – Fall (9/23)

	Rainbow trout

Black crappie

Channel catfish

Yellow perch

Pumpkinseed sunfish

Longnose sucker

White sucker 

Fathead minnow

Crayfish
	39

93 (+43)1/
2

75 (+2)

56 (+113)

12 (+5)

25 (+86)

1

3
	9.1

4.4

--

7.0

3.9

11.8

13.3

--

--
	0.31

--

--

0.13

--

0.87

1.10

--

--
	8.0-12.7

2.5-8.5

6.0, 17.5

4.1-8.3

3.8-4.7

6.3-14.6

3.5-16.3

--

2.4-3.6

	
1/  Numbers in parentheses were fish counted but not measured.

	2003 – Spring (5/27, 5/28) 2/

	Rainbow trout

Channel catfish

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse 3/

White sucker 

Lake chub

Longnose dace

Fathead minnow

Crayfish
	21

3

1

62

8

5

17

1

2

3

3
	10.5

--

7.8

4.2

9.9

15.7

15.4

4.0

--

3.1

--
	0.55

--

0.21

--

--

1.64

1.51

--

--

--

--
	8.0-14.0

9.0-26.0

--

4.3-5.5

4.2-17.0

14.2-18.0

12.2-17.2

--

2.1, 2.6

2.0-4.5

1.5-3.0

	
2/  Representative sample – nets were pulled by school groups, and not all fish were 
   measured or counted.

	
3/  Many small (( 3.5 in) fish present were not counted, weighed, and measured.


Table 5.
Numbers and sizes of fish species netted from Lake Elmo during spring and (Cont'd)
fall sampling between 2000 and 2003.


	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length-range

(in)

	2003 – Fall (10/8)

	Rainbow trout

Black crappie

Channel catfish

Yellow perch

Pumpkinseed sunfish

Longnose sucker

Shorthead redhorse

White sucker 

Lake chub

Fathead minnow

Carp

Stonecat

Crayfish
	32(+8) 1/

5

1

250(+268)

147(+481)

15(+1)

34(+16)

110(+50)

3

1

1

1

1
	9.2

5.3

28.1

4.7

2.7

7.8

6.7

12.8

4.3

3.1

19.5

8.3

2.0
	0.29

--

11.4

--

--

--

--

0.92

--

--

2.40

0.25

--
	6.9-10.6

4.6-7.7

--

3.9-9.0

1.0-4.9

4.5-15.0

5.8-7.4

5.5-17.4

4.0-4.6

--

--

--

--

	
1/ Numbers in parentheses were fish counted but not measured


Yellow perch and pumpkinseed sunfish have always comprised a significant part of the fish population in Lake Elmo. Like crappie, numbers of perch and sunfish fluctuate with year-class strength. Both species provide some recreational opportunities, especially for young anglers. Unfortunately, it is rare to find a perch over 8.0 in long in Lake Elmo most years, and a 5.0 in pumpkinseed is a large sunfish. 

Only one yellow perch was captured in two days of netting in the spring of 2003, indicating that perch numbers may have been knocked back by low winter water levels. Yellow perch and sunfish that did survive the winter were very successful spawning with rising water levels in the spring of 2003 as indicated by the strong populations of small fish netted in the fall (Table 5).

Interest has increased in the channel catfish fishery in Lake Elmo during recent years, and anglers have been catching some nice fish. This fishery is maintained predominantly through annual stocking of small catfish. No natural catfish reproduction has been documented in Lake Elmo, but it would take a much more intense sampling effort than is currently spent, and the annual catfish stocking would have to be suspended during the study. Sports groups have placed numerous catfish spawning structures in the lake in the past, so some natural reproduction could be occurring.

Channel catfish in Lake Elmo are normally only captured in gill nets. Because only one or two gill nets are set during any sampling period, catfish catch-rates are generally low (Table 5). Only trap nets were used in 2001 and the spring of 2002, so no catfish were captured during these sampling periods. This limited catfish sample included both small, recently planted fish, and larger catfish. A 28.1 in catfish that weighed 11.4 lbs, netted in the fall of 2003, was the largest channel catfish ever collected from Lake Elmo, although anglers have caught larger catfish from the lake.

One ling was netted from Lake Elmo in the fall of 2000 (Table 5). Ling have never been stocked in Lake Elmo and are very rare in the lake. The fish captured in 2000 probably entered from the Yellowstone River via the irrigation ditch feeding the lake. 

Sucker numbers in Lake Elmo fluctuate on both an annual and a seasonal basis. White suckers are normally the most common sucker species found in the lake, and most white suckers captured are large, older fish. Some smaller white suckers were captured during this sampling period (Table 5). A strong year class of small shorthead redhorse suckers was observed in Lake Elmo in the spring of 2003. Numerous shorthead redhorse suckers around 3.5 in long were captured in trap nets set as part of a school project. These nets were pulled by several groups of junior high students, and many of the fish were not measured or counted, so no accurate count was available for these small suckers. 

Past work has indicated that lack of small forage fish in Lake Elmo may be one factor limiting growth rates of perch and crappie (Frazer 2003). The best catch of larger yellow perch and crappie recorded in many years occurred in 1998 and 1999 following a very strong surge in the fathead minnow population in 1997. Good year classes of small perch, sunfish, and suckers supplemented the strong fathead minnow population in 1998 and 1999. Fathead minnows and other small minnow species made a very limited contribution to the Lake Elmo fish populations at any time during this sampling period (Table 5). Fall 2003 netting results did, however, show very strong year classes of small perch and pumpkinseed sunfish along with the strong population of small shorthead redhorse suckers. The few yellow perch and crappie that apparently survived the low water during the winter of 2002 could grow faster over the next couple of years if they are able to capitalize on this abundant forage. 


Lake Josephine. Lake Josephine, like Lake Elmo, receives Yellowstone River water from irrigation systems in the valley and was not seriously impacted by ongoing drought conditions. Trap- and gill-net sets in Lake Josephine in June 2001 caught 13 species of fish (Table 6). Suckers were the most common fish captured during this netting, with white suckers being the dominant sucker species captured. White suckers have been the most common fish species captured in most nets set in Lake Josephine since 1996 (Frazer 2003). Most of the suckers were older, mature fish. Black crappies were the most common sport fish netted in 2001 (Table 6). The lake has always supported a good population of crappies that provide some angling opportunities, especially for younger anglers; however, these crappie seldom get large enough to attract most anglers. Twelve channel catfish were netted from Lake Josephine in 2001. These fish averaged 16.4 in long and 1.46 lbs. The largest catfish netted was 21.8 in long and weighed 4.52 lbs. Channel catfish were planted annually between 1991 and 1994, but no catfish have been stocked since. The capture of a good size-distribution of channel catfish from Lake Josephine since that time, including numerous small fish (Frazer 2003), indicates that the catfish population is maintaining itself naturally. 

Table 6.
Numbers and sizes of fish species netted in Lake Josephine on June 1, 2001.

	Species
	Number
	Avg. length

(in)
	Avg. weight

(lb)
	Length range

(in)

	Black crappie

Channel catfish

Walleyes

Yellow perch

Pumpkinseed sunfish

Green sunfish

Shorthead redhorse

White sucker

River carpsucker

Goldeye

Carp

Flathead chub

Hybognathus sp


	48

12

1

10

9

5

42

200

4

5

2

1

71
	6.1

16.4

--

5.4

3.7

4.6

10.6

11.1

20.3

13.6

--

--

4.0
	0.12

1.46

4.85

0.06

--

--

0.39

0.53

5.0

0.68

--

--

--
	2.7-8.1

13.4-21.8

23.1

4.7-6.0

2.1-5.9

3.7-5.2

8.5-12.1

5.4-13.9

19.3-21.8

12.3-16.0

10.5, 17.7

7.3

3.4-5.8


Largemouth bass are normally quite successful at avoiding nets, and no largemouth were netted in 2001 even though Lake Josephine has been one of the most consistent largemouth bass lakes in Region 5. Anglers who are willing to spend the time to learn how to fish Lake Josephine catch some nice bass from the lake. Reports of largemouth over 5 lbs are fairly common from the lake. Because of the consistent water supply, the bass fishery in Lake Josephine has survived the drought when most other bass fisheries in the region have been lost. Largemouth bass reproduce naturally in the lake, but because of large numbers of small pan fish, bass survival is low. Lake Josephine is scheduled to receive a plant of 10,000 largemouth every other year to supplement natural reproduction. Bass were stocked in 2001 and 2003. 

A 4.85-lb walleyes was netted from Lake Josephine in 2001. Walleyes have never been legally stocked into Lake Josephine, but walleyes have been netted from Lake Josephine several times since the early 1990s, indicating that one or more illegal walleye plants have been made (Frazer 2003). A 4.8 in bluegill sunfish netted from Lake Josephine in 2000 was the first documented and was probably the result of another illegal introduction. No additional bluegills were netted in 2001.

Lake Josephine was not sampled in 2002. Three trap nets were set in July 2003 in an effort to capture crappie for transplanting into another pond. Fish from these traps were not counted, measured, and weighed, but these traps also captured a number of bluegill sunfish. Apparently the illegal bluegill plant first documented in 2000 has resulted in the successful establishment of a bluegill population in Lake Josephine. The establishment of another sunfish population on top of the already overloaded population of stunted pan fish will place additional demands on an already limited food supply and make it even harder to manage the lake for any kind of larger fish.

Trap nets set in 2003 also caught another illegally introduced fish. A 32 in northern pike was netted and removed from the lake. Another highlight of the 2003 trap net set was the capture of two large softshell turtles and a large snapping turtle that probably weighed over 30 lbs. Hopefully these predators will help control some of the illegally planted fish populations in Lake Josephine. 

Warmwater Streams

Musselshell River 
The Musselshell River has been in a serious drought since at least 1999, with many sections of the lower river going completely dry by the end of each summer irrigation season. Late summer flows in the lower Musselshell River are normally supplemented by releases of stored water from Martinsdale and Deadmans Basin reservoirs. With the extended drought, both of these reservoirs have been so low that releases of stored water have been ending by early summer. 

Flows at the uppermost gauge (RM 328)on the Musselshell near Harlowton dropped to 14 cfs or lower during August and September each year since 2000. In 2001, flows at the Harlowton gauge dropped to less than 1 cfs the last week in August. In 2003, flows at the Harlowton gauge dropped below 10 cfs the first two weeks of September, reaching a low flow of 1.9 cfs on September 9.

At the Roundup gauge (RM 212), flows dropped below 1 cfs in mid-August 2000 and remained at or below this level until October 4th. This gauge showed a flow of 0 cfs for 23 days in September 2000. In 2001, flows at Roundup dropped below 2 cfs in early August and fluctuated between 0.5 and 2 cfs for most of the period until late October. Flows at Roundup dropped below 2 cfs by August 11, 2002, and below 1 cfs by August 27, with 23 days of zero flow recorded in September. Flow levels at Roundup were slightly better in 2003 with September and early October flows remaining around 6 to 9 cfs. Even in 2003, sections of the Musselshell River channel downstream of Roundup were completely dry, leaving isolated pools of water with no flow between them. These standing pools provided the only refuge for fish trying to survive in the lower Musselshell. 

Flows near the town of Musselshell (RM 165) dropped to 1 cfs on August 13, 2000, and remained at or below this level until October 4th. This gauge recorded 23 days of no flow in September 2000. In both 2001 and 2002 flows at the Musselshell gauge dropped to zero by mid-August and remained at this level into mid to late October. Historic flow records were not available for the Musselshell gauge for 2003, but flows again dropped to zero for an extended period in late summer and early fall. 

During this report period, flows at the gauge by Mosby (RM 74) on the lower river dropped to zero by late July or early August and normally remained at this level until ice-up, leaving large sections of the river channel completely dry. Landowners along the lower river reported that even carp and catfish were dying in the standing pools of water by the end of the hot dry summers.

The only fish sampling conducted on the lower Musselshell River during this report period was in 2003 when a total of 31 seine hauls, using a ¼ in mesh seine, were made at 13 different sites between Melstone (RM 130) and the bridge at Barber (RM 292) (Figure 1). These sampling sites were selected based on previous seining conducted in this section of the Musselshell River in 1985 (Fredenberg 1986). A total of 15 species of fish were captured during this seining, with 12 of them being native species (Table 7). White suckers were the most widely distributed species, showing up at 12 of the 13 sampling sites. Both lake chub and carp were captured at 10 of the 13 sites. All fish species captured in 2003 were reported in the 1985 samples with only two more species (Phoxinus hybrids and goldeyes) being captured in 1985 (Fredenberg 1986). The capture of this variety of fish species at numerous locations after several years of continuous drought showed how adapted the fish in the Musselshell River were to low water conditions. Some of the standing pools left in the river channel either had enough size and depth, or received enough groundwater influence, to maintain the water temperatures and oxygen levels necessary to sustain fish. These pools became critical refuges for keeping this fishery alive.

A total of 20 smallmouth bass were seined from 8 different sites from Lavina (RM 251) downstream. These fish ranged from 2.1 in to 5.8 in long, indicating that smallmouths were still successfully reproducing in the river despite ongoing drought. Three channel catfish were captured from Goffena Bridge (RM 184) downstream. A 2.3 in channel catfish was seined at the lowest sample site near Melstone showing some catfish reproduction was still occurring in the river. The two other catfish captured during this sampling were 13.0 in and 19.0 in, long indicating some of the larger catfish have been able to survive the dry periods in the isolated pools. 
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Figure 1.  Location of seining sites on the Musselshell River between Barber and Melstone.




    See Table 7 for GPS coordinates.

Table 8.
Number of fish of various species captured in 31 seine hauls made at 13 different sites on the Musselshell River between Barber and the Hwy 12 Bridge at Melstone during August 2003.

	Sample Sites*

	Species
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	Total

	Channel Catfish

Stonecat

Smallmouth bass 1/
Green sunfish 1/
White sucker

Shorthead redhorse

River carpsucker

Mountain sucker

Flathead chub

Lake chub

Fathead minnow

Hybognathus sp 

Sand shiner

Longnose dace

Carp 1/

	41

5

6

33

5

16

2
	3

6

1

7

2

65

47
	11

2

2

1
	31

4

2

2

88

2
	1

2

1

17

1


	1

8

3

3

2

8
	1

11

19

5

8
	1

2

17

9

6

143

3


	1

4

1

23

2
	1

2

3

15

2

8
	1

16

1

5

4

10

7
	1

1

1

6

35

2

6
	1

3

34

1

62

85

27

10
	3

2

20

3

171

15

16

13

41

128

68

128

220

153

56


     1/  Non-native species

                  *
1  Barber Bridge (N 46.30806, W 109.38451)
8  Roundup Bridge (N 46.42771, W108.57071)  


  
2  Ryegate Bridge (N 46.29407, W 109.25794)
9  Gage (N 46.47285, W 108.41187)



3  Green Mountain Angus (N 46.31175, W 109.14395) 
10  Goffena Bridge (N 46.49140, W 108.28813)

4  Cushman Bridge (N 46.29924, W 109.03618)
11  Delphia Bridge (N 46.50880, W 108.21574)



5  Lavina Bridge (N 46.28647, W 108.9375) 
12  Musselshell Dam (N 46.52052, W 108.08836


6  Egge Road Dam (N 46.28515, W 108.8426)
13  Melstone Bridge (N 46.62171, W 107.82197)


7  Parrot Dam (N 46.30341, W 108.77575)

Lower Yellowstone River

Low flows on the lower Yellowstone River severely limited sampling during this report period. River levels were low enough that it was dangerous, if even possible, to run a jet boat on the river.

The section of the Yellowstone River just downstream of Huntley Dam (RM 352) was electrofished on May 1, in both 2001 and 2002 to evaluate which fish were stacking up below the dam before spring runoff. Electrofishing in 2001 captured 12 species of fish (Tables 8 and 9). Rainbow trout, brown trout, and mountain whitefish were the only game species captured, with rainbow and brown trout being the only non-native species captured. The largest brown trout was 25.0 in long and weighed 4.72 lbs. Shocking this same section in 2002 captured 16 species of fish including 4 non-native species. Along with rainbow and brown trout, the game species collected in 2002 included channel catfish, burbot, and smallmouth bass. The largest fish captured during the 2002 electrofishing was a 28.5 in channel catfish weighing 11.4 lbs.

Table 8.
Number and length-range of fish species captured while electrofishing the 


Yellowstone River downstream of Huntley Dam during May 2001.

	Species
	  Number
	Length-range (in)

	Rainbow trout

Brown trout

Mountain whitefish

Longnose sucker

Shorthead redhorse sucker

White sucker

Mountain sucker

Goldeye

Flathead chub

Hybognathus sp.

Emerald shiner

Longnose dace
	1

3

40

26

29

35

2

3

15

8

1

2


	11.0

16.8-25.0

6.3-19.9

5.6-14.7

8.1-19.0

5.6-16.4

6.5, 6.9

12.8-13.8

3.9-6.4

4.2-5.0

3.2

2.6, 2.7


Table 9.
Number and length range of fish species captured while electrofishing the 


Yellowstone River downstream of Huntley Dam during May 2002.

	Species
	  Number
	Length range (in)

	Smallmouth bass

Channel catfish

Burbot (Ling)

Brown trout

Rainbow trout

Mountain whitefish

Longnose sucker

Shorthead redhorse sucker

White sucker

River carpsucker

Mountain sucker

Goldeye

Carp

Flathead chub

Hybognathus sp.

Longnose dace
	7

6

1

6

9

40

128

286

52

10

7

26

20

10

11

7


	3.9-8.9

21.7-28.5

20.1

8.7-19.4

4.0-10.4

8.1-17.9

6.0-20.0

6.3-20.9

7.5-17.7

15.6-18.6

3.6-7.0

12.2-15.7

19.8-27.0

3.9-5.7

3.7-5.1

1.4-2.4


In July 2002 the South Hill Section of the Yellowstone River, between the lower end of Riverfront Park (RM 366) and the Corette Steam Plant (RM 362) was electrofished to look for Yellowstone cutthroat trout that had been stocked in this section of river. Water levels were low, which limited what parts of this section could be safely shocked. Fourteen species of fish were collected, but only one 7.6 in Yellowstone cutthroat trout was netted (Table 10). Only one rainbow and no brown trout were captured. Past shocking in this section of river at higher flows has produced fair catches of rainbows and brown trout (Frazer 2003). Low cutthroat catch rates in 2002 may have been due as much to the inability to shock good trout habitat at low flows, as to the lack of fish. 

Table 10.
Number and length range of fish species captured while electrofishing the 


south Hills section of the Yellowstone River during July 2002.

	Species
	  Number
	Length range (in)

	Burbot (Ling)

Stonecat

Yellowstone cutthroat trout

Rainbow trout

Mountain whitefish

Longnose sucker 

Shorthead redhorse sucker

White sucker

Mountain sucker 

Goldeye

Carp

Flathead chub

Hybognathus sp.

Emerald shiner


	1

1

1

1

2

13

8

22

18

13

1

11

30

1


	26.6

5.1

7.6

14.3

15.4, 15.6

4.7-17.9

5.8-18.2

2.8-16.1

2.9-8.1

11.8-16.1

22.2

5.7-8.0

3.6-5.2

3.1


A four-mile section of the Yellowstone River up- and downstream of Capitan Clark Fishing Access (RM 311) was electrofished for four days in late October 2003, as river flows began to recover. The major emphasis of this sampling was to capture and mark as many channel catfish as possible to collect size data and to attempt to do a mark/recapture estimate on catfish. Another goal was to collect sauger for genetic analysis. Nineteen species of fish were collected during these four days, including 89 channel catfish and 3 saugers (Table 11). Recapture rates were too low to allow for a good catfish estimate, but this shocking did provide good catfish size data. The smallest catfish captured was 14.1 in long and weighed 0.92 lbs, while the largest fish was 30.2 in and weighed 11.38 lbs. All catfish were marked with a numbered Floy tag so movement and harvest rates could be monitored in the future. All three of the collected sauger were saved for genetic analysis.

The smallmouth bass population in the lower river appeared to be doing very well in the low, fairly stable flows associated with the ongoing drought. Smallmouth bass were the most numerous species captured during this electrofishing effort, with all sizes of bass captured (Table 11). Reports from anglers indicated some people were starting to key into this expanding smallmouth fishery. Other game species collected included one walleyes, two small largemouth bass, two ling, and a number of mountain whitefish. 

Table 11.
Number and length-range of fish species captured during four days of 


electrofishing on a 4 mile section of the Yellowstone River up- and 



downstream of Captain Clark FAS between October 15-22, 2003.

	Species
	  Number
	Length-range (in)

	Sauger

Walleyes

Smallmouth bass

Largemouth bass

Channel catfish

Yellow bullhead

Burbot (Ling)

Yellow perch

Longnose sucker 

Shorthead redhorse sucker

White sucker

River carpsucker

Mountain sucker 

Goldeye

Carp

Largemouth buffalo

Hybognathus sp.

Emerald shiner

Longnose dace
	3

1

219

2

89

1

2

1

40

114

54

49

4

81

24

1

1

2

1


	12. 9-23.8

19.2

2.9-15.9

4.1, 5.2

14.1-30.2

7.8

18.0, 23.2

6.8

8.3-18.4

3.7-21.5

7.3-16.7

13.0-18.1

7.0-8.2

11.4-14.9

16.1-27.6

23.7

4.5

3.2, 3.3

2.5


MANAGEMENT RECOMMENDATIONS

Bighorn Lake

1. Expand sampling efforts in the Bighorn Lake in conjunction with Wyoming Game and Fish (WY G & F) to determine the impacts the extended drought has had on the Bighorn Lake fishery.

2. Continue monitoring the development of the smallmouth bass fishery in the lake.

3. Continue annual stocking of walleyes fry and fingerlings in Bighorn Lake. Evaluate the need to increase stocking rates in face of the expanding smallmouth bass population in the lake. 

4. Evaluate the potential of eventually switching to sterile walleyes or sauger stocking in Bighorn Lake if a 100 % genetically pure walleyes source cannot be found.

5. Work with the BOR to develop a study of key native fish species in Bighorn Lake, and assist with fish sampling where possible.

6. Collect 30 sauger from Bighorn Lake for genetic analysis.

7. Continue annual spring meetings with WY G & F, the BOR, the National Park Service and Crow Tribe to discuss water levels and management options for Bighorn Lake. Obtain the best water levels possible for the fishery that can still meet the requirements to sustain the fishery in the Bighorn River below the dam and the concerns of the other agencies involved. 

Warmwater Ponds and Reservoirs

1. Continue to monitor the impacts of the ongoing drought on all warmwater fisheries in the region. Develop plans and work with the Miles City Fish Hatchery to ensure fish are available to reestablish lost fisheries once water conditions improve.

2. Continue efforts to locate additional ponds suitable for planting and to obtain permission to stock them for public use when water conditions allow.

3. Monitor changes in the Lake Josephine fishery with the development of a bluegill population in the lake and the potential development of a northern pile population in the lake. 

4. Evaluate the need for additional regulations to protect heavily used fisheries like the largemouth bass fishery in Lake Josephine.

5. Evaluate the potential and complete EA’s for stocking tiger muskies into Lake Josephine and/or Lake Elmo. Initiate a stocking program if this appears to be a good management alternative.

6. Continue to monitor the tiger-muskie population in Deadmans Basin Reservoir to determine the impacts these predators are having on sucker and game-fish populations in the lake. Adjust both tiger muskie and trout/salmon stocking programs as needed to maintain proper sucker control while providing both a warm- and coldwater fishery in the lake.

Warmwater Streams

1. Continue to monitor impacts of the ongoing drought on fish populations in the Musselshell River. Work with local water users to obtain the best flows possible in the lower river.

2. Attempt to collect sauger for genetics analysis from the lower Musselshell as soon as flows improve enough to allow a run up the river. 

3. Continue to monitor fish populations in the lower Yellowstone River with emphasis on sauger, channel catfish, ling, smallmouth bass, and native species.

4. Collect 30 sauger from the Yellowstone River upstream of the mouth of the Bighorn River, and up to 30 from the Bighorn River, for genetic analysis.

5. Start evaluating the importance of small tributary streams entering the lower Yellowstone River to both native species and important game fish species.

6. Work with the BOR and the Huntley Irrigation District to complete necessary modifications on the fish passage installed at Huntley Dam.

7. Work with Region 7 and BOR on efforts to improve fish passage over diversion dams on the lower Yellowstone River.

8. Conduct periodic survey shocking in the lower Bighorn River to determine size and relative abundance of various fish species present.

9. Pursue fish passage over irrigation diversion dams in the lower Bighorn River.
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